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Claims 




1 . Method for information storage and data 
processirt'^comprising the stec/of thermo inducing or 
photo inducing double-bond s^ilU^^DBS) in substituted 
[ 4n] -annuleneT?: thus genera^ingY^te^ansi tions between two 
different conjugation sta/es.with at least one substi- 
tuent . 



10 2. Method according to cflaim 1, whereby the 

two different conjugation states are the conjugation on- 
state and conjugation off-state o/t the annulene core it- 
electrons relative to the substi/ruent 7c-electrons . 

15 3. Method accordir/g to claim 1 2V whereby 

said [ 4n] -annulenes are bicyc/lic [ 4n) -annulenes . 
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4. Method according to claim 3, whereby said 
bicyclic [ 4n] -annulenes ai/e ^eptalenes. 



hB-:^ — Method ac$ford^ng ytfo any of the claimc — i — ^te- 



h^-? — v^hcrGby the — [ 'In] ■ ann)il Gnort //are substituted by at least 
one group comprising ari extj^cied conjugated n-electron 
system which is in coi/jugation with the Ti-electron system 
the [ 4n ] -annulene ytore 

I 

/ J ^ 

Method according to claim^-T whereby the 
[ 4n ] -annulenes are /substituted in 1,2- or 1,4-position 
relative to each other bv two groups having an extended 
conjugated Ti-e^lectron system. ^ ' ^ 



Me/thod according to^arr^ — of Lite — prccoQding 
•^aiTTT^T v;hereby a multitude of [ 4n ] -annulene molecules 
are arranged in 1 -dimensional or in a 2-dimensional ^ or 
a 3-dimensional way and wherein said conjugation sta- 
.y non-unif ormly modulated. 



tes are spacialJ, 
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/S". Method according to claim whereby a 
conf ormationally restricted matrix system is generated by 
modulating said conjugation states. 

Method according to ^ ny . o-f m-^o pr^r-P^p^^jj pcr^ 
Claims', whereby the [ 4n] -anmulene molecules are embedded 
in a matrix. 
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Method according to claim wherein the 
matrix comprises a low-me/lting glass or polycarbonates, 
polyacetates, methacrylates, styrenes and copolymers 
thereof, as well as copo/Iymers with polymerisable [4n]- 
annulenes . 

. Method /accordring to arrry- isf the claim^^T,^^ 
whereby a holographic grating is generated by modula- 
ting said conjugation/state 

^ / V< ^ 

^ . Methyd acco;rMing to one of the claim^ 

^^>i^ wherein the sfoaciai ly \ion-unif ormly modulated 

conjugation states are generated by a low-energy laser 

that provides for a/ local heating so bring the [4n]- 

annulenes into switching condition and whereby the laser 

light causes local/ly, if required, the switch from the 

conjugative on-sta(te to the conjugative off-state. 



^^Py^ Method according to any of ^= 4»^claim^ JiS-j 

comprising fiirther to said step of modulating a mul- 
titude of [ 4n] -ajfinulene molecules in a 1 -dimensional or 
2-dimensional or/ 3-dimens iona i way and wherein said con- 
jugation states /are rprtciaily non-uni f orml y modula: red, a 
further step wh4rein at least one of the optical, elec- 



trical or magne 
switchable conj 
cessed. 



tic properties being attributable to said 
ugation states is determined and pro- 
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}^ , Method according tc^a^Ty"-0^the,...n^^eedi^ 
.SXa^rfrrST wherein said conjugation y^t^tes are determined by 
an optical read-out step 



Method according to^ any o f — the p i e u e e d-i -no 
wherein the determirva tiTon of the spacially non- 



rates is used for the 



.aims , 

uniformly modulated conjuga^ti 
optical reading of informa^tio 

Method aytcording to ^ny of the prrrrrding 
ciairiTEtsT wherein the determination of the spacially non- 
uniformly modulated coi^jugation states is used for opti- 
cal switching and comduting 

^^yf . Substituted [ 4n ] -heptalenes of the/gene-, 
a (I) or (II) being optically and/or t^^rmaily 




switchable, based on thermal or photochemical 
shifts (DBS) , 



5ouble-bond 




(I ) 



II) 
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whereby and represent independently from 
each other a hydrogen atom, a/subA^^ or unsubstitu- 
ted Ci-Ci2-alkyl group, a suj2^s t i t u t\^ oe/ unsubs t i t u t ed Ci- 
Ci2-alko>:y group, a substituted or i^^^^tituted aryl-Cj- 
C::-alkyl group, a substytuted or unsubs t i tut ed Ci-Ci?- 
alkenyl group, a substituted or unsubs t i tuted Ci-Ci2-con- 
juqaued a]:^:enyl group/ a substituted or unsubs t i t u t ed Ci- 
C,:-alkinyl group, a /subs 1 1 1 u t ed or an unsubsti tuted 
phenyl group, a su/stituted or an unsubsti tuted hetero- 
cyclic group, a o^ano group, a nitro group, a thiocyanate 
group, a Ci-,Ci2-/ster group being optionally polymer isable 
with copolymer/, with the proviso' that at least one of 
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said substituents C' and c' contains a n-electron system 

which is in conjugation with the 7i-electron system ofythe 

heptalene core, and 

whereby said ( 4n ] -heptalenes can compr/se at 

least one further substituent R being selected ^m the 
above indicated groups with n being 0-8, 

provided that if one of the at ly^ast one fur 
ther substituents R is a isopropyl group a/ the position 
9 of the heptalene ring,, the substituent/t the position 
6 must not be a methyl group, and 



with the proviso that hept/lenes having che 
the following substituents / are exciucfed : 

the positions 1 and 2 'a/e substituted by a 
methylester group, "^^^"-^ p H ) 



the positions 1 and 7 'aie substituted by a 
methylester groTTp\ar id the positions ^6. S and 10 are 



substituted by a methyl group. 



the positions 1 



fnd 



methylester group and the Q6si/t i<^ns^ 4 . 6. 8 and 10 are 
substituted by a methyl q/oup, 

the positionar 1 and 
methylester group and t^e positi 
stituted by a methyl o^oup, 

the positAons 1 and 2 
merhylester group an/d the positions 5, 
suituted bv a meth/l grouo. 




are substituted by 



re substituted by a 
6, 8 and 10 are sub- 
are substituted by a 

6 andlO are sub- 
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methyl ester 
meehyl group 



grouj6 and the position 10 is substituted bv a 



positions 1 and 2 are substituted by a 
the position 5 is substituted by a 
the position 7 is substituted by a isopro- 
the position 10 is substituted by a methyl 



m e 1 p; \* [ 
s z yr e: 
pyl cr 

group, <: /I ^ 

the positions 1 and 2 are substituted by a 
methylest^er group, the position .3 is substituted by a 
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styrene group and the positions 6, 8 and 10 are substitu- 
ted by a methyl group, X 
the positions 1 and 2 are substituted Ky a 
methylester group, the position 5 is subs t i t utecr by a 
5 styrene group or a 4-chloro styrene group or ar 4-methoxy 
styrene group, and the positions 6, 8 and l^are substi- 
tuted by a methyl group, / 

the positions 1 and 2 are substituted by a 
methylester group, the position 5 is s^ubstituted by a 
LO methyl group, the position 7 is subs^tituted by an isopro- 
pyl group and the position 10 is s^stituted by a 4-meth- 
oxy styrene group or a styrene gi/oup, 

the positions 1 and/2 are substituted by a 
methylester group, the positicms 5, 6 and 10 are substi- 
5 tuted by a methyl group and /he position 8 is substituted 
by an isobutyl group, / 

the positions/l and 2 are substituted by a 
methylester group, the D6sitions 5 and 10 are substituted 
by a methyl group and ^he poiitir)n 7 is substituted by an 
isopropyl group, / \\ / ) 

the posi/tion 1 i>B substituted by a methyl- 
ester group, the pc/sition 2 i\/subs t i tuted by a carboxy- 
lic acid group or/vice versa, and the positions 5, 6, 8 
and 10 are substituted by a methyl group, 

tha/position 1 is substituted by .a methyl- 
ester group, yhe position 2 is substituted by a carboxy- 
lic acid gro/p or vice versa, the positions 5 and 10 are 
subsci tuted/by a methyl group and the position 7 is 
substitute/ by an isobutyl group, 

/ the positions 1 and 3 are substituted by a 
me t h y 1 ter group^ 
isoprot 
methyy 

/ the position 1 is substituted by a methyl 

the, position 2 is substituted bv a 

10~ 

10 are substituted by a methyl group 



the position 7 is substituted by an 
i group and the positions'lO ^ substituted by a 
group. 



este/t^^group, the^^ pos i t ion 2 is substituted by a CH3- 
(Ch/) 2-^(^7Hio- (CH2) -ClHio-COO^ and the positions 5, 6, 

an ' " 
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which IS in conjugation with the Ti-e^ectron 
heptalene core, and 

whereby said ( j -n^ptal^^s can comprise 
least one further subs t i t uen^^>.^^ selected from the 
above indicated groups wj.-t'^;!^ 

proxn^d^d-^atAf oneW^the at least one fur- 
ther substi^^^fTts R 15 y isopropyl group at the position 
9 of tJ^^heotalPn^ r . n/ the subscituent at the position 
-^^■ii.s-^ — ^^^^ — mcth'/l — group ^l 



f ''"^ "^^Ptalenes according to cla 
whereby, c' and represent independently froinXach other 
a hydrogen atom, a methyl group, a phenyl grc^, an ethyl 
ester group, a methyl ester group, a (E) -Pb6i=CH a roup, "a 
(E)-^-MeOCeH.CH=CH group, a (E) - 4 -ClCeH.CH^H group', a ^- 
MeOCsH, group, a -CH=CH-CH=CH-C,H, group,/a -CH = CH-C.H.NO. - o 
group, a -CH=CH-C6H,0Me- ^ group t^'^*' 

y^-»u/> a/ ^<>j/^**J 2. oner £ 

^j-r. (4n] -heptalenes ac9<^rding to claim 
whereby said further substitu 
the group comprising subs 1 1 tu ted^ ^^^bs 1 1 1 u ted C-C,-. 
alkvl groups or photoact i ve ' di/c(C^^ning groups! li k--^ 



ts R are selected from 



a z o o ft z e n . 




Method for/the preparation of substitutec 
neptalenes of the formul/ (I) or (II), ^^^^ .V jr m ..^^.,r..^^A^ ^/^./^f 



R 



1 




( I ) 



{ I I 



v-vne^feoy C", C^ R and n are as above defined, 
corjifprising the steps of 
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(a) obtaining a hep t a 1 -d i carbox y 1 a t e by a 
reaction of a correspondingly su^tituted azulene with 



ace tylenedicarboxyiate, ^^'^ '^^'^^ 



... ^-y (^j, trans rojtrmij 



:\^/mo thyl ^ubs t i tuent^-e-^ 



^ (tho pocition l| | of.tho hp^tal e ng^ r ing/ ^ in to the desired 
conjugated subs t i tuen t/ha vihg an extended 7i-electron 
system. 



J2r^. Method acco 
heptalene-4, 5-dicarboxyla te 
at the position 1 of t 

J2^. Method 
further comprising a step 
carboxolate groups within 
by a conjugated substitue 
electron system. 

-2^. Method 
carboxylate group at 
IS replaced by a con 
extended ti- electron 

<t3 





^3 

im J^fQ^, whereby a 
methyl substituent 
is obtained, 

im ^ , 

least one of the 
ring is replaced 
an extended tt- 



/ 

im ,2^, wherein the 
the heptalene ring 
containing an 



\2r<. An optical storaqr^device comprising at 

.ene according to ©rre — crf- 



least orij^ substituted [4n]-ann 
t-ir^ claim| 17iH-^. 



non-linykr ootical dt 



•vice comprising at 
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least, one subs^itu^d j/n ] -annulene according ro[^e^=i^ 
-of - the claiml 
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Use of substituted ( 4n ) -annulene s /under - 
going thermal lyNnduced or photo-induced double-bond 
shifts (DBS) thus >e^rating two different conjugation 
states with at least d^^e^substi tuent , for information 
storage and data process 



